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(54) PATTERN COLLATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
discriminate whether a collating pattern is identical with 
a registered pattern or not even when a rotational 
deviation exists between the registered pattern and the 
collating pattern by substantially fixing a collating 
fingerprint and executing collation between the 
registered fingerprint and the collating finger print while 
rotating the registered fingerprint. 

SOLUTION: A user inputs an ID number allocated to the 
user himself by the use of ten keys 10-1 and puts a 
finger on the prism 10-32 of a fingerprint sensor 10-3. 
The pattern of the sampled fingerprint (fingerprint to be 
collated) is applied to a control part 20 as a gray scale 
image. The collating fingerprint is substantially fixed, and 
while rotating a registered fingerprint in each degree 
from -90° in the positive direction, collation between the 
registered fingerprint and the collating fingerprint is 
executed. When both the fingerprints coincide with each 
other before +90°, the collation of both the fingerprints 

is ended. When both the fingerprints do not coincide even at the +90°, the effects are displayed. 
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^i^mcom^'f-'f. mm (a) lim- asmKi-n/c 
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- U x^^^^Sfe - iJ I N ;^(J7C/ - > X — > 

'J X N :^C7c/ - > X- ^ ^gs^tb 

<t HUfBRS^^ - 'J I N i^CTE/ < ^ - > X — 5! t «-&fi)6 U 

c nic J: -p Ti# '=>ti^-^my - u x n ^jjtc/ - > x - 
u x^^fcdcO'N ;>:^st»WiS!7- x^«sco^pjn6^- 

:&*fi6U C©7-UX^SS(DfiS*tlfc#fig7-'>IXN 
i^CTC/ N'^* - > X - IC tili^-r ^ fflSlfiK^J X 'J Z (D N 3)C7r 

[|i3?JS2] Sii/\°^-><DN:^i!7cM''Si->x— JflC 
N :*7cll«W7- U XffiJft«asLTS»-7- U X N^»J7C 

- > X- cfc t>' c a)a^7 - 'J X N ;^C7cy \°-S! - > X - 
X N ;^C7C/ - V X - ^mm.y- 'J x n :^^!£]e/ N'-Sf 

- > X - 41 1 -r S 7 - ' J X / < - > X — Ji m#S9; 

fig^y \°4j - >(0 N - > X - ic N 5>:7tiilltt W 7 

- 'J x^SS^JS LTfi8-&7- iJ X N :^C7ty - >x— 
^f^fig-r *B^^7- U xy N"-? - >x- 4ff'^^#® i:. 
BuSBSS7-'JxN:^(!7tl2ie/\°^->x— Sijb^e 1 1^^ 

- >-r-:>S^7- U X N 55c7t/ - V X- ^SE*^a 
U il<DK*-aiLfcSli7-'JxN;^:7C/\°4'->x— ? 
i: SuIBSS^^ - 'J X N :*7u/ <^ - > X— Si <!: U 
C tile J; o T^# '=>ti^-^my - U x n :^5ty \°'5» - > X- 

:^*]SfiU C0D7-Ux^jft©Sft*tlfc^fiK:7-'JxN 

;^7L/ \°4'->x-'j' icmj^r ^fflMifiK^jx u 7'<7) N ;A:7t 
3tJS^c»^l,^TS^lBS«y i^-yt msBm-^/ i^-yt 
-f^n^-ym-^^^. 

[iS5R]S3] Sgy\°-J'-><DN;^C7Ly\°4'->x-'S'lt 
N 5fc7clBt««l7- 'J xffiSS^Sfe LTS»7- 'J x n:*7c 
yx-^i-Vx-' S»^fffi!6r«e»7-'Jxy^^->x— ? 



— >(DN;>:7cy\°'S' — >x--5't>J:U-~CG)N;^7C 
y \°-5t ->x-^ «-S'*fflS'S:«PlTSftSlsllS5-1+fcai» 
OD N i^CTc/ N'^f - > X- SBH-&^ \'^t — N I^TclsHS/ \' 
•Sf-Vx— Jf-kL. iiroBS-&/\--Sr-y(DN;^C7ClH]lny\°4' 

- > X— 9 1 y N'-Sf - >-r-r> N '^Ttimm 7 - U x^« 

*fi6LTgB^7-'JxN:*7cy\'4'-Vx-*<tU C© 

- u X N ;^c7ty \°4» - V X — ? i 99§BSii7 - u x 
N;^:7ty\°-S'->x— S'«i:«:-&^u cnicJ:-3T#etx 
^■^my- u xN5!i:7Ey\°4'->x— S» lJ:i«f LTSii|iS«i*"J 
SaS^tTo fc -5 jl N 3!?7i»»W7- 'J xSJftiS J:t^ N 

7uiii»e<)3S7-ux^fii£0^pin*^-??«)SfiL. 

u xsss©ig*ti/c:^fiE:7- u X N ;^7ty - >x— 5t 

IC taiR-r «fflMfi)t»x U T'O N ^»!7n/ N'^i ->x- 9 
fi!6-r^<@>5?Ox-'S'S<OfflM^^*©!iJglc*^X^TBuSB 
SIS/ - > <*: Huf 3R8-&y - > <!: CD,^^«•^T3 y - 

[sS5RJa4] aa5y\°'Sf-><DN;^C7ty\°'S'->x— Silc 
y^^i-Vx-^f «f^B£-r«H«7- 'J xy 'f-St-Vx-^r 

RS^y N'-Si - >(J3 N '4f!.7zi - Vx- N ;^i;7c»t»W7 

- >J xa^SS^fiftLTSg^^- X N ^5?7c/ s*-S'->x-4' 

^^m-t^^-^y-')T.ii^-y=r-^nm^fSLt. 

wiUm^y- U X N 3>j7cy - >x— ? J:t>'c: ©ss^ 
7 - U X N ^JCTcy X'^f - >x— 5» ^S>!jrfflSS ^Rff^ftJS 
UllE* -arfefllftOTRa^^- U X N 5»:7C/ - Vx-^ * 

S8^7-'jxN35i:7ciHi*E/N°'J'->x— ^iU cross^ 

7 - 'J X N i^CTcSfe/ N"^' - V X— 5» 1 / x"^' - > -r -Pbu 
SBgS7-'JxN:*7c/\°^->x— 5i<!:-&RKU CtllC 
J: c T^# 6+15^^7 - U X N '^:r7zI - >x- •? J«f 
L TJSl|liffll$^J5aS^^T o fc 5 N ;^C7t»l»M 7 - 'J x^ 
}ft33ctl?N35C7t«t»6<))27- 'J x^Si(7)f5lti*^-:^*Sfi 
U c:®7-'JxS«S<08fi^ti/i:^fiK7-';xN3(;7uA 
^f-Vx— S'^^tii^l•rSfflSl^^^xU7'^7)N:^^:5ty\°^- 
>x— S'*«lfi!c-rs<a>!7©x— S'S<7)fflB5fi£»©3a)Slc 
■•i^l^T HuiBeS/ ^9-yt. HU§BBH#/ x'^i - > <t OfiS^ 

^n^n^-y^-^^mt^mTirczt^^^tr^fi 
^-ym^mMo 

lIS^JSs] atiy\°-5'-><iiN;^i!7€y\°4'->x-^j5 

Jctjf COD N?>:7c/'?4'->x-^ ^S'S^ffiS^rSm^ftS 
lEj^TT-t^ /cttSttD N ^Tcy - >x— N :^(:7t;JII»W 

7-'Jx^^ft«fiSLT6^e^ilts^lI^*J^Ias«^T■5 c i:tccfc 

y aS7 - U I N 35?7ulElfEy \°4i - > X— Si ^f^JdcT «s 

xy \°4f->x— Jjf^^^lfti:. 
BB^y x"-? - N :5)i:7cy n'^j - > x- ic n ;A:7clt»W 7 

- U nmm^m LTA^ SSil|Sffl]$'MS^^7 a C t ic.*: u 
Ba^7- 'J X N :^C7ty x'-S' - >x— S» «-f^J5K-r 

U xy N-^i - > X- 5r f^fi!6#St . 
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BCiBSii7-ijxN;^c^[Eife/\°'S'->x— Sfft^e i li^ 

- >-r-3S^7 - X N jc/ v"-? - > X- ^g^^aj 

(t B<JIBiH^7 - 'J X N ;^57cM'^i - Vx- <!: U 

c tiic J: ^ T^# 6 -^^^ - u X N ;^7t/ N"-? - > X - 

lc3» LT N ;A7tJRIitM 7 - U x^JftiJ J: N ;^!:7c«ll» 
»>S!7-gx^«S(D<BItl*^-5^«:fifiU Cro^-Ux^ 

SSCD)5S3-tlfc-&fi)67- 1; X N ;^C^/\°-S'->x--S»lCJli^ 
■r X ij N x'^i - > 7^- ^ ^^tfiKf?. 

- > t BulBfiS^/ x'^i - > <!: OKS^^^T ^ / - >RS^ 

N :^C7t)lt«e*l 7 - y x^SS ^JS LT*^ 6«i|Sffl]»J5Ba* 

^^ 3 C i: ic <fe U lE^ 7 - U X N / \° ^ - > X— ? 
c:<DSii7'-'JxN;::(j7u/<^'->x-'S'*iJ:tfc 

- 'J x^^^)5fiLT)!)^eS1iSffl]*Jjl!iBi^tTe d iilCJ: U 

fis^7- u X N :^7u/ -yy'-'S' ^^mt^m^y- 

WfBS^7-'JXN:^C7E[HlS/\°'S'->x-^'*^e 1 J^^ 

->-r-pSa57 - u X N ;^i:7c/ x'^J - > X- •S' ^M*^ai 

U c:<7)gg*^aiLfcSS!7-UXN;^57£/'?5'-Vx— s» 
W3M:7-UxS«<DfpItl*^— :^^JfiL. il©7-'JxS 

- > t tulBSa^/ - > i: ©SS'&^tf -5 / - vra^ 

^^ 5 C <t ic J: U - U X N i'S' - >x— 5« 
fi!6-r?.Mii7- U x/x'^Si-VT^'-^f'FfiK^Siiv 
B§-a / x'^f — x^) N ;^C7c/ x° ^ — > X— .i: tf i © N 3^7c 
/ - > X - fflS^^m^ft ® SIE* -a-fcfllSJc 

<7) N x°^ - > X- •5' ^SS'^/ - ><^ N :^C7cIh]|£/ x° 
4f->x— 5'<!:U c:©B3-g-/x°-JJ-><ON:^7clH]ln/x°^ 
->x— sue 1 /x-^->-roN:*7cI«t»6*l7-'Jx^Jft 
*fi6 L T !!)-^ 6 S5i|B«]ft'J5aS«r^^ 5 C i: i U - 1; 
xn;^C7cm°4i— Vx-^itu ca)8g'&"7-'JxN;>j7u 
/ x'^i - > 7=^— <>: 'J X N ?5C7c/ f ^ - > X- 

^it^^fiKL. c:t^^cJ:oT^fSn5^fi)^7-';xN:^ 



z.a>y-*) xss«<7))5S* nfc^fig^ - u X N ;^?7u/ x°^ - 
vx—? ictm^-r^ffl^^^jx 7'fl)N:^7c/<4'- vx 

- •Si ««fiE-r «ffl><7<7)x- -S* ©5SJgJC»-df 
l^T HutBSii/ x*-? - > <!: huIBBS^/ i^-yt. C0B8^*^7 
3 / x°^ - ^ffi^^c il <!: =&ittaJ;<!:-r x°4i - 

[»*II8] S^/x°^-y(DN:^C7u/x°4f->x— Silc 
N 3)(!7u!«t»M7- X^Si^Jfi LT*^8*iiHtt]*"J«lS* 
tf 3 C <h J: y ai87 - 'J X N J^ctc/ x*^ - V X- 
fiEf « a«7 - 'J xy x° ^ - > X - ^ fPfiE^e V 
fiS^; x'-Si N :^C7t/ x°-Si - -Si ic N ^^TtJitSjW 7 

- 'J x^SS«-fiS LT/)^ 6iSi|ismy«iS«^T3 il i: ic J: U 

- 'J X N :?i:7E/ x°^ - Vx— ^ ^f^fiKf « Ba^"7 - 
'J X/ x'-Si - Vx- f^fiE^S <!: > 

7-Uin:*7c/x°4»->x— ^f^s-sr+aa^smjsftjs 

IslfeT*--a-/i:a«!f<DS8^7- U X N :^C7t/ x'^f - >x— 
B^B-7-'JxN?>:7ulHll5/x°4f->x— S»<!:Lv ^(D^'^ 

7— UXN55lj7C[H]$E/X°4l — >x — •S'^1 /'?4'— >t"OBU 

l3e»7-'JxN55i;7u/f4'->x-4'i:^^U Ctit:: 
J: o 8 ti« - 'J X N :^5t;/ x'-Ji - > x - ■ Sf IcW 
LT N 5>!7t!8t»W ^-UxasSSiSit^N :^7clll»MiS»7 
-'Jxffi«©1pItX*^— ^SJfiU COJ^-'JxaEJftroMi 

^tlfc-&^iE7 - iJ X N :^(!7C/ x°-? - > X - ■ St IC ajiir 

X u T' © N x"-? - > X - ^w^f © 
x-'S'«a)*illllfi)6»a)3iStc»-i*X^TBulBSiS/x°4'-> 
t iBIBBB^/ x-^f - > t / x'^f - t 

[|»5RJ19] a^/x'^i-XDN^J^Tc/x'^f-Vx— S^lc 

/ x°4i - > X- ^i «ff fiK-r «aa7- 'J X/ x*4i - > X— St 

BS^y x°-Si ->co N ;;c7cy x'-Si - V5=^-^ N 3»;7clll»e*l7 

- U xSSSSfiS 'J X N :^c5t/ x°^ - > x— S^ 
^^f'fJ^K'T^SS^^- x/x'-Sf-^x— Sff^fiK^ei^ 
BulBSfa^- 'J X N ;^(j7t/ x°4» - > X— S» tew LTSii|§a] 

H5lBBa^7 - 'J X N ;^!:7c/ x'4» - >x— SJ LTSiBfi] 

^7- u X N ^^CTt/ x°^ - >x— ? (ommjk^wmmz 
BuiBm 2 <D«iiia]$ij#stc cfc o Ti&isa]*ij«is#n/cfis 

•&-7- U X N :*7C/ x'-Si — >x- ©ffiWIS^ffiiffi fflSSlc 

nrcM.»y- U x n :^!:7c/ x'^t - > x— S» t S38Bm 2 (7)* 
U x N 3)e7c/ x°-? - >x— S« <!: «fiiitisjilJ*iJfflK-asic J: ^ T 
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B5iBiHite-rnMiE#iaic cfc -p Tse-r+icD^iiES-tT o 

^ ^THulB^il/ N'^? - > i: BuIBSS^/ x'^J - > <!: ^SUsffl 

[ISaRiS 1 0 ] wmi - ><7) N :^C7c/ - > 7^-- 
ic N ;^7EWt»W 7- 'J x^SS:&ai LTS^7 - U X N 

- 'J x^lft^Sft L T 7 - 'J X N :>:7t/ \° - > X - 
tjf 3Bii7 - 'J X N :^i:7t/ - V X — Sf Kzn LT«ilBffl] 
msm^y- 'J X N ?5C7t/ \'^« - >x— 5t ICS* LT«ilB«] 

e^-'JxNiAiTt/N'^-VT^'— SitcistLT. •?-<Dtt4i<D 
ti/cS:i§J7- 'J X N ;:5(;7L/\°^'->x— > tmsS.n 2 coffi 

'J X N 'A^i \^-y9-^L ■^w^mmsm,-ci:-:> T 

Z. CDJii|e«]f6'JffllSlgS^#fi8!T'<7)B«^jaS-ei56nS*aM 

T Bu IBS® / - > iuIBSS^/ <^ - V<D<pMa*^:& 

BuiBl2ltn-rtl«iE#Klc J: o THfer+lOffi iE*?T-:>/-c 
•5 tLT'huIBSS/ N'^i - V t HuiBBS^/ <^ - > i^iSil®!!] 
»J*gB5>j6lc J: o TliJ*Ba^-r S C <!: ^ItJaif <^ - 

IC N ;A7n«»W7- 'J X^Jft^Sfe LTa«7- 'J X N 



- ><D N iJcTcM"^ - > X — N :^7rm»W :7 
- U x^esS^JS LT?.9^7 - 'J X N :^7u/ x"'?' - > x- 
«f¥fiK-r«BS^7- U xy \°^» -Vt'-- StflffiK^Ui:. 
HUl3S^7- U X N - > X— <D{3i*ifie»*fi^ 

£ Lfc ^ ^TC <DSSi7- X N :^!:7c/ f - ? ic 

BuiBSS^^- 'J X N '4^7zl \^-y=r-^ <7)t£[*ifi!t»^^ 
*L/i:3 dODSS^^- 'J X N ^^te/N"-?- Vx— ? IC 

^7 - U X N 55(;7c-' \°^» - > X - ©iSailS^ffiffiai^lt 
=h.fcSSS7 - U X N ;^(!7U/ \° - > X — ? t BiJIBm 2 (Offi 

g X N 'jRTti i'S'-y^-'S't ^m<ismmmyiiz j; o t 
t^T Hijf Baas/ i'S'-yt mm-^^ \° - ><7)<5in*^— 

S3fB[Hlg-rti«jE#IS:lc J: o TlHllE-r*tO«iE*fTO 

■p ^.T-fJIBSa!/ N"-? - V <!:MfBR3^/ - > <!: ^JSilSfflJ 

mmm^ 2] it5R3a9~i ucfct^r. mtEm^vo 

- VtBH^/ \°^» - > i <7)gH^«^?T-5 J: d tc Lfc C i: «■ 
[00011 

^c»•:3!t^TN:;^:7c<D/\°^f-> mxi,t. i^m. (2:^ 

[0002] 

[0 0 0 3] 2|s:aiPAt*s mc!^mW■7-^ 08 5 26 
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BS^^ST-li. WW -><7)li«ix— sue 2 ^k^mWi. 

g X^Jgi^SS LTSa57- 'J Xili^x- ^ ^fffig 
U Bg^/\°^'-><^iii«x-^lc2:>:7tI«»W7-Ux 
SSS«S6LTg9^7-'Jxiii«7^— Sf^^'^^U a»7 
-•J xia«7=^-'5' 'JiS»x-'5' <!:^-&fi!cU 
cnic J: -QTif 6+1^^^127- 'J xiii«x—S» lcJ<f LT 
2;^C7C«t«W7-'Jx^}ft*fi6U CC02'<fc7clBt»6<l7 

x^^osft* tifc^^iK^- 'J JimWiT'-'S'iciiimt 

niiilR^JiaiU JI<7)ttaiLfcniiiSE©X'^'> 

y t. m-^i - > i ©RS^^e d J: -5 tt LTt^S, 
[0004] 

^ - >?.S^SiaTfis S^/ s"-? - > .h Bg^/ - > <!: 0) 
/ f ^ - > t tisra-Tas * 6^S*^«S^iJ-r 5 C i: ^ 
[0 0 0 5] *5g0^liC<^J:335:iSli^«?*-r5/t46tC 

^ - > .h <^ - > <»: 6''i5!-7-afe s ti^m-^^m*ir^ 

[0006] 

^-><0N'k7i/<'S'->7'-'?3oJ:XfC<DN^!>l7bJ'^^- 

>x— Si *s>!7*a s^smjtftsiHie^^-a-fcaitk© n ^jc 

M^7-'JxN^5i!7c[ell£/\°^'->'x— SfS-fffiKU BS^ 

/ - ><7) N :*7t/ -y'r-'$nzN ^kTzWmvsy- 'J 

x^^^fig iJ X N :A:7L/ N'-Sf - >7='- ^f'F 

S^7-iJxN:A7c[sltn/\°^'->x— S^ft^e 1 

^ - :/-r -osii^- u X N jjiiTu/ - > 7='— f ^§g3f ai 
U i::<7)SS*^aiL/j:S»7-'jxN;^i:7u/\°^'-vx-4' 
<!:BS^7'-'>lxN55C7t/\°iS»->x— ?<t*^fi)tLv en 
ic <fe o Ti# e +v« -g-fiK 7 - U X N \° - > 7=^— sue 
n LT«||effl]«|Jftla'&^T■^ fc a ji n ;^:7c«t»W7- '>i x 

fiSU C<D7-UX^«S<^)fifi*+l/i:^^7-UxN;^57C 

ICS-:3LNTM^/ - > t g9^/ 'C^' - > <ha)BS^StT-5 
[0 0 0 7] c:<o«^T'tt^ SS/\°^j-><dn:^U7u/^^« 

- >7='- ^ 33=tT/iI CD N \°^« - Vx^- ■S' €-*>!7*iJI 

^ ^msft jsiafe* -y-Zcaaaro n ^jctev f - > 7=^-- s» it 

N ;^(!7E««e<) 7- U X^BSft^Jg* 'J X N 

:^^7LlE]te/\°^->x-^6M^^*tl^» ^LT. CKDM 
S7-'JxN;^C7clH]e/\°4'->'7='— SfA^S 1 /i^-Z/f 



oS^7-'JxN:^:7cA°^i->7'-^3b'<g5^ai?n. 
^7-UxN55?7c/\°^->x-^'<!:^fiKT*'tiv COJ^fiE 
7- 'J X N 55i;7t/ - >x— Si tcj^ LTJii|iS«]«'JjiaS« 
fe3 it N 55(!7t«l»6<)7- 'J x^SS^B«l^^* N 5»!7u«l 
li[WjS»7-UxSSS6'S)5S#ns c:cD7-Ux^«i(7)SS* 
tlfc^fig^- U X N ;:5c7uA°5f - Vx—Sf leaner ^ffiBC 

Rg»x u T'co N :^C7E/ i^-yr-'S' *«ifig-r -S? <D X 
-'S'S(DtiMfiK^^a)3taicSr5t>T. eay\°4f-><t:fia 

[0 0 0 8] Sl2 5«Pfl (fliRa2lC^«fg^) »@ 

/ - ><D N ;^^M°'?i - > ^- ^ tc N :^?t»l«e<i 7 - 'J 

X^»=&fig LTS^7 - X N N'-S' - > T^- 
fi£U iI<oaMS7-iJxN;^j7t/\°^->x-'S'*S<J;U=il 
<DBS7- 'J I N \°^» -Vt^'-^' *=&>**iSG:«P/T 
ftSlHlfe* H±/c«!l)f C^Sa>7 - 'J X N I^Ctc/ - 

-■ s»^saj7-'jxN;:!i:7ciEieA°^«->x— s^tu ss 

^/ - >® N ^7C/ N'^f - > 7=^— Sf JC N :j!C7C«»W7 - 

u x^ss^fife y X N ;:>:7c/ i-St - >x— S' * 

fp^eu gii7-'JxN?>:?£lHll5/\°4'->7'-'S'*^6 1 

/ -yr-owm 7 - 'J X N :^7u/ N'^f - > 7^ - • s? -^tm- 

mU C<DK3^mL/cSS:7-UxN5»j7C/^^'->7=^- 

■S'i:B3^7-'JxN5>:7LA°'S'->x— S'.h^'a-fijcL. C 
nic J:oTi#6tiS^fiK7- 'J X N :^C7uM°^i -Vt^'— Si 

xsssj3j;t/N;^!7Ei!i»e<)a»7- u x^fis<D^pin*^-:j? 
^•JSU 3:<D7-'Jx^^©Sfi5-nfc^fi)c7-UxN:^ 
7t/ - y9- ^ as^f ^ffiM^^J X u T' <D N ;^?7c/ \° 

JSlc»-:5l^TSS^/ - > i: BB^/ - > i (DBS^^fr 

[0 0 0 9] CtD^WTl*. SS/<^i-V<DN?5C7u/<^i 
->7=- ^ ic N ;^^£flt»S<l7- U xS}ft*^Sg* tiTS^ 
7-uxN;^:7t/\°^'-yx— S»*'«f^fiK*ti, c:<DSii7 
- 'J X N 5>i7t/ \°^» -Vt'- ^ *s J:t/c: (OSS^- U X N 

aiawaas^ - u x n ^jcte/ - > x — s» a'^s^st' - >; 

xN::5C7cl2lli/\°^->x— S'tS'tl^o ^LT. C©a 
i87-UxN5557c[HHEA°^i->T'-^i*^S 1 z^^^-VT 

^af§J7-uxN;^^:7c/\°^->7^--S'*'^^E*■dJ^^a^ ss 
^7-'JxN:^7c/N°^-Vx-'S'<!:^m?nx c:<7)^fi)6 
7- 'J X N ^Tii ^9 - >x— 5» tc*f LTatiffii^Jsaa* 

tTO /c -5 ;^ N ;^7t!i»i5tW 7- 'J x^SiS ^ l^ W N ;^7clll 

UWffi^-ijx^SKj^sss-ns z:<D7-ux^»a)BS* 

nfc^D67- 'J X N 3)(!7ty - >7=^— Ji IC til?g-r SfflBH 
fiR»x U T**© N 55i;7C/ - >7^— SI ««lfi)6-r SIl'iiflJT^ 

— s^»<D^aM^5^©?^iS^c^■i^^Ts Ba/^^f-vtSB 

[0 0 10] ms^m (tt?RJS3ic«s«^) s» 

ii^—y(OH :k7tJ N'-Sf - V 7^- ■Si N jJcTtfKliifi*) y-'J 
x^SS LTaii7 - U X N ;^C7c/ '{^i - > x— S^ 
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fiJc L> m-^J X'-Ji - ><D N ;;5C7t/ N'-J' - > X - -j! 33 J: d <7) 

fcffiia<0 N 55C7ty n'-SJ - >7=^- \°'S' - ><D N 

l2He/\°^«->7='-^'i:U c:<DBg^y\*^->N:^i!7clHll£ 
/ - > 7=^— s» jc 1 / \° ^> - > -r o N w 7 - u X 
SJft^Sfi LTBg^7- 'J X N ;>:7u/ n"^' - > x- <!: 
C ©BB^^- 'J X N ^7zJ -Zy'r—St tStStV- U X 

SaSI=&^T o fc ^ ^ N ;:;r:7cIII»W 7 - U xsistj J: t>- n 

7c««wii7- u xs«s(7)fpjnjb^:^«-S(i Ls c o7- 

y xS»<3DSgTt-nfc^^:7- 'J X N 5!!!7tM°^f - Vx-'Ji 
icthi^f ^ta^filc^Jx 'J Z© N :^C7C/'J^ - >7=^— 

/ - ytm-^f - > ^:<DBaB•«^T■5 j: -5 ufc t <d 

10 0 1 1] C<Df|B^7l*s mmJ<'$i-><DN^k7t/i'S' 
->x— S» ic N :9:7E«t»W7- 'J x3ESS*^«S*+iTBS 

7-';xN5>j7E/\°^'->x-'J'6':f^fi!6^tl^o 

^/ \° — > CD N 3>:7t/ \° ^ — > X — a J; If il © N ;^7i;/ 'V 

— >7=^— Situ C©S8^/\°^'->cON:^7uI2||S/\°^- 

>7=^— Si ic 1 / \°^» - >-r-p N 3)c5£at»a<i 7 - 'J x^iftA'! 
mtxzm^y- 'J X N ;;>:7t/\°^ -vx—si <t ?nSo 

^-LT. ilcDI y\°-Si->-r-:Jffi3tT*-tl^BS-&7-UxN 
'^Ttc/ n'^i - >7=— <!: - 'J X N ;^7t/ - > X- 
C<D^fig7-UxN:^7c/\°^f->x- 

xSiftdBSt^li N ;*7tiKt»Wffi7- 'J x^jftft^fifei*- 
n. c;©7-ux^«s©j6^nr=^fi!67-'jxN^7u/< 

tctUil-r5.ti^^iE5^x U 7'©N;^^!7^;/'C^'- 
«-d(L>T. Mii/ x'^J - V <»: Bg^y - > <b ©Bg^6'^^Tt) 

[0 0 12] S4?|B^ m^^Aim^^tB^) It. 

/ \°^» - >© N ;^C7c/ iSt - ^x— Ji tc N ^5C7C«I»W 7- U 
x^Si^Si LTSSty- 'J X N :^57u/ ->x- ^f^ 
fiK L. BS^/ - >© N ^JCTt/ - > X- tc N :^i;7c!K 
x^^:&JSLT8,§^7- 1; X N3)i;^/N°^-> 
X — Sf ^fFfig Ls - 'J X N :k7z/ i'$t->=f-^ fc 

.fetf c (Dm^y- 'J X N :*7E/\°^ ->x— s» ^s-ijffls 

-Vx—Ji X N :^i:7t(2]fe/\°^ ->x— Si <»: 

U c:©BB^7-'JxN:*!7c(sifeM°^i->x— S^^i /< 

^ - >-roBa57- U X N 55c^/ i^-yv'-^t-^^ 
U c:niCcJ:oTi#6n*-a-fiK7-'JxN;^:7c/\°'S'-> 

7- 'J xs«si3 j:o:N3?7c«t»wa»7- y xsiftcD^n 



X N ;^^/ \°-5i - > X- ^ ic ai^l■r ^ffi^fiK^^ X 7© N 

[0 0 13] CWUB^Tti. S^/\°'5'->©N:A7l/\°-S' 
- > X- ^i IC N 55C7c«»fi*l 7 - 'J x^Jftft'iSSS-nTaS 
7-UxN:*7c/'f^'->x-4i3b^f^fiK*tix Bg^/<^- 
v<D N ;^(!7t/ \°^t - V X — Si ic N ;>:7tl»t»6*; 7 - U x^^ 
Jb^fiS* tlTRS^^ - >J X N acTc/ X'^J - > X— f t'^fFm-i 
n-5o -^-LT. flg^^-UxN^^CTC/^^i-Vx— SiJJJ: 
il ©^^:7- U X N 55(t7u/ ->x- SS-SrfflR^: 
^mSft aiilf£T*--ttfc«ia©B8^7 - U X N :^7C/ \°^» - 
Vx— Si «P.9^7- U X N :^7clHie/\°^» - >x-^i i: 
U iI<3!)BS^-7-'JxN?»!7£l2He/^^->x-^r*i«1 

tU iI<7)-&fi!i7-UxN;^7c/\°'S'->x— S'lcWLTJi 

|^s«l^'J^!as«■^T -p 5 * n :^7cWt» w ^ - u x^js* « 
i^«N;^c7tl««W>»7-'jxSiftA^«i*ti. Z(Dy->J 
x^SSOSfeJ+ifc^fiJc^- xN:^c?t/\°^'->'x-'S' »c 
ttlil-r -StSKfiK^x U TCO N i^CTE/ - > X— ? ^tMfig 

[00 14] msmm (.nmT^5im^¥t^) ~ss8fg 

(ifiRJS8lc|S;5^RS) It. 1g15«P^~«458WlCfc 

tt^ r^^i)t7-UxN;>;5xy\°'S'->'x--S»lc«LTfiSilS 

N ;^^:7c»tl)^MJ^7- x^}ft©^5iti*^-:^«ss-r j 
r^fig7 - 'J X N :*7c/ x'^i - >x— Si icti LT N ?5(j7cl«l 
'J x^jftfc j:t; N ;^i:7cJBI»WiS!7- 'J x^Jft© 
^tiif—:^^m-tA tU •&fi£?4a«Bu©<l>!?©x— Si 
lcSii|sai*iJftiS*?T3 J: a ft Lfct©T'»*» 
[0 0 15] m95«0^ (W5R^9tCfl^«5|^) I*. m& 

I - >© N - > 7=^- tc N ;^c7Eflt»e*) "7 - «; 

xSE^^fiS LTa^7- ij X N ^)C7c/ - >x-^ 

gg^/X'^i-XDN^Tt/N'^-Vx-^UCNi^lSTcJHt 
'J x^ft^BS 'J X N ::5t:5cA°^ - > 

X— si^f^figu SiSi7-yxN:^7cy\°^->x— si*5 

J: If 88^7- U X N ^7E/\°^ -^x-^i tc?* LTJii|S«J 

*iJSftS^tTt\ j::<Dfliits«iSU5as?nfcSSi7- u x n 

5>l7u/ N'-Si - > X- ^ J: - U X N i^UTc/ N° ^i - > 

ti/cse^- 'J X N ?5c7E/\°5f->x— ? trn^y- u x 

N ;^C7u/ \°^i->x— Si t^m^mUi(^m7t\Zi:r> TRB^ 

rmiE^'n^tc o xvww i^-yt \°^i - > t * 

Sii|Sffl]»J*illll;Slc J: o TSJSBS^-r * J: -5 ic L /c T 
[0 0 16] c:©»^lcj:ti»#. S»/\*^i->©n:^?7u 
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(R) \zH~JKJtmm-y-'):!^^^if-m 

3-nTaii7-iJxN;j<:^/\''5'->x— Si (Rf ) 
^iJt^+l. gS&/\°'J»-><73N?)i:7t/\°'?->7='— 5! (I) 
N ;^C7riWt«W7- U xXSSJb'^fifiS-tlTgS^^- 'J X N 

7t/\°^->-7=^-^ (If ) *M^^*+i. S^7-'JxN 
;^C7c/\°4'->7='-^' (Rf ) fc<*:o-fiS^7-'JxN;:X:7c 

/X'^i-Vx— Ji ( I f) ICMLT I o g«lS-¥>/'«iatf 
<D«5i|Sffl]SiJ5aS3b^^T*DtXs c:cDSSf|Sffl]S'MS?tL/cS» 
7-uxN;>:5t/N°'J'->x-'5' (Rfl) *;<tt>fis^7- 
yxN;^c7c/\°^'-Vx— S» (Ifl) (r>MmktS'm.mmJk 
C<DffiffiffiJStcSSSS-ti/-caS7-UxN 

;^7t/\°'Jf-Vx-'5' (RPL) iBS^^-'JXNJ^TC/X'-? 

(I PL) <!:6''ffiitBai*J*a^>tlJ:J:oTB9^i- 

^/ - ><DfpFtX*^-7& Se-rnWiE^-tT o fc -5 * 
T\ e»/ - > t BB^/ x"-?! - > t A^aitSfflJMfflM^lc 

[0 0 1 71 mi OftB^ (W5R^9tC«*5l0^) li. Wi 
i|l«]«iJSBa#tl/j:S^7 - 'J X N N'^f - > x— *5 

d;l>SS-&7-i>'XN;^i!5c/\°^'->'x^-'5'lc3>tLTs 

7E/\°'5'-Vx^-^ (R) tcN;^7t«t»W7-'JxS«5)b^ 
]5S#tiTMii7-'JxN3!C7c/'«^'->x— Si (Rf ) 

f^m^n. bs^/n'^i-von:^??^/^^-^^— (I) 
<j x^jj^jb^jg^-tiTBg^^- u x n 
;^c7LyN°^'->5^'-^' (If ) 6^f^fie3-n> Mgt7-ux 
f^^7ifi9->7'-'$' (Rf ) fcJ:tfBS^7-';xN:* 
7c/N°^->-F— ? ( I f) tcj^LT I ogsas-^v^sas 

li7-uxN;^7c/\°^->T^-'J» (Rfl) Hinfm-^y 
-ijnu^Tzfi^-y'f-'Si (Ifl) i^s^lTs ^ojffi 

i-nfcL/c^x (Rfl' . i fl' ) ^ ^<Dmm^tmm 

xN;^?iA'^i->'7'-^ (Rrl' ) <!:R8^7-';xn:^ 
7zii^--y^-'i' (I PL' ) i:A^SlBffl]*J*ilUI>*lJ:J:^ 

-■ 5'<^tiia*^6M«<D[2ie-rn« (a0) *i«5R46snv 

c:oa?466nfclH]K-rn» (aq) ^cS■:)^^TSt^/\°'5^ 
- > t - >(Onnt'^—:f5 \z |alfe■r■n«iE^^7 o 

d jlT\ - V it Bg^/ <4« - > ,!: ««iSi|iittJ*J*i 

10 0 18] mi 1 (if^Jil 1 tC^^f^RS) l*s 
'J X N ;^C7C/ X"^' - >x— fc<t U I 



<D^itiSft]*MSi-n/i:Sii7 - 'J X N 5»!7t;/ - 

■?» 'J X N i^cTE/ x'^j --y9-^<r>mm^^ 

J:tll#. Sfl!/\°'S'->a)N;Aj7c/\°'S'->T^— ? (R) It 
N 55i:7C«t»W7- X^lft6^«g?nTSS7- 'J X N ;^ 

7ti^9-:y9-^ (Rp ) 6^f^B8*+u 

N?)C7t/N°^->x— ? (I) (eN;i*!^rit»W7-'JX^ 

(IF ) 3b^f^fi!c*n. BS7-yxN:*7u/\*^->7=^- 
■SJ (Rf ) JJ-tO-R^^^-UxN^ATE/x'-Si-Vx— 5' 
( I f) (t^fLTfi£*ifil653'«-H5* L/c3^T- I o gfilS 

•^v^5as^a)Siitii«)$«jjias*M?*3n. c:<Dfisiisffl)*iJ5as 
tftifcSS^-'jxNi^cTuA'^f-vx-^ (Rfl' ) *5 

j:ifBg-a-'7-ijxN5»:7E/\°'S'->7=-'S' (Ifl' ) 

es7-'jxN:*7c/\°^'->7=^— (RpL' ) tm^y 

-UxN;^C7t/\°^'->T^— S» (I PL' ) <*:6''ffiitiS«]*J*i 
t^•5*i^t:°-<7<Dtta6^6i^#a)IHlte■r;n» (Ae) 

^466n. c<7)3?i66ti/i:iHiem« (A 9) ^cs•:y^^ 

«iE*iTO -p ;5l T\ SMSv BS^/ - > <!: Jb'' 
Si|i«]*J*ilill»lc J: ^ T^JBfi8^i*-ti«„ 

[0 0 1 9] mi 2^9^ (i«5R^1 2lC«55g0^) 
m9~mi 1 5^0^^^:^^O^T. SlitafflSiJfflKISS^^ST-tD 

fil J: y tcSfi/ 't^i - V i: m^i i,^ - 

<3D«iatr— ?ofa»3b^6M*<D[Hne-m» (Ae) 3B<:« 
«)6ti. z.(D^t()Sntc^^mm. (Ae) l^:s•:5t^T 

[0 0 2 0] 

mm^niti^ifs^m-^i&m (2 3X:7u/\°^->B8^sii) (o 

o{izi> hP-yi/gPT^yv tftf^gpi oicitT^v^-i 
0-1, x-rx^^u-f (LCD) ^ 0 - 2 tmc^iieSL-b 
V-yi 0-3Jb'«iSlt6nTt^5o JilR-tV-tl 0-3(* 
Jt!Bi10-31, ytJXlx^ 0-32. CCD^^^I 
0-33^«jlT^5o zli/f-P-;UgB2 0t4, CPU 
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«WLT^«*J«BlgP2 0- 1 its ROM 2 0-2 R 
AM20-3,!:. /\- Ft^^'TX-J' (H D) 20-4t. 
7U-/*;^^'J (FM) 2 0-5<!:. ^gPj^ggSP (1/ 
F) 20-64:. 7-'JX^S>gp (FFT) 20-7<t 
«-«ijlT^y. ROM2 0-2lcttS8!rP^^^A<!:Bg 

[0 0 2 1] (tg3K©e»] ^:©^g^lSga^S■^^:fcl^T 
-rxT^^T^ao 1) . tgiK-bv+fi 0-3<o:/yXAi 

0-3 2±lC*&:&S<o y<JXh,^ 0-3 2iZimm^ 
0-31 3b^e.Jt6''&§«t*+lTi5 y . XA 1 0 - 3 2 
®ElcitttiL^t>*giK<DIH]g5 TH*. itsSil 0 

-3 1 6^e<7)^li^SWLs CCD*p<5 1 0-3 31C 
asiC^UX^.! 0-3 2roffilCj«ftS-ri.JiiR<DCi 
§5 (KmigP) TtjSI 0-3 1 

<. l^!|ggPliBil\ I]>h^Xha)*«Jg«i©)|S:^#<JS 

A/D^SSICJCK. 3 2 0X4 0 0iiiiR. 2 5 6PglS0 

;«>l!iiii« t^-- ? : 2 ^^jx/ < ^ - V-r — 5i ) i: L 

T. ha— ;ua52 o'N-^-AenSo 
[0 0 2 2] vmSI^20-^ it. c<^»{'^gpi o iU-^ 
jisn«aajgiiR«)iii«7^-^'=&7 u-/*^ t u 2 o - 

SS^^LTlXUiii^ (X7^yy3 0 2) . CWIXyjiA, 
y3 03) o C<r)*S/J>5QSt*. 3 2 0X40 OffiiJR, 2 

^cot^T^ifefe(^)4fl6* 3 2 iii3g-:5r3BSl^T 4iii^t;'-v ^ 

4X12 8ilii!l, 2 5 6Pg|||<^)iii«x— SiltjiS'J^^+l* 
(@5#^} o 

CO 0 2 3] ^LTx $yiaigP2 0- m= i 
IJimi. i=-9 0) iL (Xx'yy3 0 4) . m-a 
(iI<DfflJT'«s a = 1s K = +9 0) *^S6^«^x 
•y-^iDd^l (X7^-;/:/3 0 5) . m • a^K7Sn«\ 
Xx>y:^3 0 3T*i'hL/clE^JgiiScDiiJ11R7^— S'^m • 
a)g|2lln?-^ (X7"->:/3 0 6) , iltDm • a^Ete* 

^tcm.mmL<j>wsk=r- ^^y-^j x^jftgp 2 o - ? 

jMU. 2:^7cfBt«M:'-Ux^«S (DFT) ^JSr (X 
=ri>Zf 307) , 

[0 0 2 41 c:txJcj:y. S»*B«^®iii«T^-'Sft*, 7 

-Uxjii^x-^f (gti7-iJxiii»7=^-'S') i:^*, 
SiJiSigP2 0- Hi. c:cDSai7-'jxiii«x— S'€-m= 

2 0-4|*|lC I D-^->/^i:Jtfj;S*-y-T77"I';b'fbL (X 
7"yy3 0 8) . m = m+1iLT (Xt^u/^BO 



<^i«t)jSLlcJ;y. y\-Kx'fX-5'2 0-4F«g(ctt. m 
= -90~+90 T<7>SS!X - 'J XHtRx- •S' 

[0 0 2 51 2;^^J7C«t»MX-'JxS«i^COt^T 

-b>^-i(B. ^wtiiiifi m) mn. p. 4 4~4 5 (x 
1 ) J ^icittBfl* nn^^o 

[0 0 2 61 CJgiK^DSg^] ^:(©^giKEg^^^»^c^^t^T 
xx'yy4o 1 ) . jiiK-bv+fi o-3<DyyxAi 0 

-3 2±lcJg:&M<o CinitJ:^. JgiiRrogtSODJl^i: 

2 0X400 SilS, 2 5 6 pg|^CO;l;iil^iii« 

4J : 2?5i:7c/'?^'->x-4') (hLTs nvhP-;USP2 

O'\^x.6+l^o 

[0 0 2 71 $ij{aig|52 0 - 1 it. 7^>4^-1 0 - 1 S-i> 
LT I D±>fW^X^tl^t. m= i (CKDfiimis 

1 =-9 0) tL 0.=T-y-fA 0 2) . /\- Kx-rX'J' 

2 0 - 4 rtu:7 7'-l'/Hb*tiTt^5SMi7- U xlsHSiB 

n-7-'):mfSi.9-^-^mh^^t (xx-yy4 0 3) » 

■a-. il<7)m • aSlHlf£*-B-rcaS!JtiKCOij«x— S'lC2 
5»:7C«»6*IX- U xS«*S6LTff e*i«B»X- 'J x 
H^T^-^'J y\- Fx^-<X'?2 0-4rt©eS7- 

[0 0 2 81 Sfc. *iJiaigP2 0 -Ui. «lf^gP1 o<fey 
%?l6n^P.9^m«icoiii«x— 5'^7U-i*;><t'J 2 0 

-5^^>LT5Xy>i*' (Xxyy4 0 4) . ilCDlXtl)^ 
A,/cBa^Jg«S:<^»iii«7=-'5Hc3*LTX7^-y:/3 0 3T17 
•ofc4:IPl«©IS/Jv«!.SS?T3 (X7^«>y4 0 5) » 
iCcfeU. Bg^*g«t<7)iii«x— 5'6\ 6 4X1 2 8iiii!S. 

2 5 6|ISiSa)iii«ix— S'lCffi'JvTk'tl^o 
[0 0 2 91 ^LTv *iJ?aJ8l52 0-H*. Croffi'JvL/c 

RS^JgiK(Oiii«x— S» ^7 - U x^SSgp 2 0 - 7 -^jM 
y> 2:<DB5^Ji)|S©iii«7=^-'J'lc2:^(;7t!!l»W7-';x 
SJft (DFT) ^fifi-r (Xx>y:^4 0 6) cmcj: 

[0 0 3 01 ^JCH:. ^!)^alg|J2 0- Uix Xx<yy4 0 6 
T^#/^:!!g^^g^R<^X- y x®«7^-^ i:X7^>y:r403 

(X7^'y:/4 0 7) . •^my-'j:cmm'r-^^m^o 
[003 11 cz:t\ ^fi)6X-'jxiii«T'— sh*. BB^ 
JBttWX-'JxSfftx— St^A • ej0<!:U SaJBtt 
(Dy-'JT.mm'r-'St^B • ej<p«!:LfcJ«^x A • B 
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• eJ(e-ip) T'«*n5o fiu A. B, e. 

mmBL (7-'Jx) (u, v) cDK»i:-r«o 

A • B • e j (0-(p) = A • B • c o 
<p) • • • (1) 
t LTa^+ls A'eje = ai+j/3i. B-ej(p = 
ai +i Pi tr^ts A= {ai2+/3i2) 1/2, b = 

(a22+/322) 1/2, e=tan-1 (/3i /ai) , <p = 
t an-1 (^2 /a2 ) i^«o (1) ^*H-»-r 
^ il i: ic J; y •SfigT' - iJ xU^ 7=^— i)„ 

[0033] A • B • ej(0-<p) = A • B • ej 

6 . e-j(p = A • e j0 • B • e-j<p= (ai + j 
/3i ) • (.02 — j /32 ) = (ai * a2 +/3l • 
Pi) + } (02 • /3i -ai • /32 ) t LTv 
- V xaBtRx— Ji*^46:5<fc 5 H: LTt, J:t\ 

[0 0 3 41 ^-LTv *ijffllg52 0- U*. ilO)J:3lCL 

T^fig^-'jxiii^T^— 5»^?ifc«. mmwimtmrn^B 

fi)t7-';xiii^7=^-^CD;SSieTS5A • B • ej(e- 
<p)a) I o g^ttl, log (A • B) ' e } (.d-<p) t. 
■r-5Ci:lcJ:tl. Sii|ST»«A • B^ I o g (A • B) 

(caisyr^ (a • b> i o g (a • b) ) „ 
[0 0 3 5] m^mmm^mLrc'^my-v x.misi9 

[0 0 3 6] zi<Dnm(DBi&Z'i.t. imsmniiDM 

iiLTI ogi!aS=&^T3t,0<!:L/c6':. ,^jalS5^T■5cfc 
•plcLTt>J:U\ Sfc. I o gSQS-^v^SaSlcPfi^r. 

[0037] 7.-7^-yy408 T■Siltliffll^lJffllS^^TO fc 
>'-'Jxili«7='— S'?&7-'JX^SSgP2 0-7-^311^. 

S2i2]a<D2;^^si»M:7-ux^« (dft) ^ssr 

[0 0 3 8] ^-LTs $y^alg|52 0- His T.'ry-fAO 

9 T'^f fc 2 ;^?7liii»W7- u xsssa)fifiTrn/c^fig7- 

UxlifiiT^— Ji^lXyji^A^ C<7)-&fi!c7-Uxiii«x- 



[0 0 3 2] *LT. a • B • ej(0-(p)tt. 

s (0-<p) + j • A • B • s i n (e- 

a)iSl^±ffiniiiJE (CKD^StecDmiRTtt. 8 MIR) 
lUU iI(DttaiL/i:niSIR(7)fflKlfi£5J-©3S«a)¥*§^*i 
Klfii UziZ) tLT^ib^ Ux'yr4 1 0) „ 

[0 0 3 91 ^LT. *iJfflJgP2 0-1l±s X7^>y4 1 
0 71f /cffl Wa^^<»:^ 46 6 tiT * L ^ iMi i: lt» L 

U7^-yr4l 1) V fflM3b''L*lMSJX±7-^n.«\ 

12). ^<OSa)^/T^^?T-5.t«lc«acSSffi<Dai:^^2l 
ai-rSo fflM{i6^L^0MiJXTT'»tl«; m- a<K 

(Z.<DmTit. a = K K = +9 0) *^S*^^f^x •J' 
(DoX (X^y7^4 13) V m«a<KT-*tX«\ m = 
m+1 iiLT (X7^yy4 1 4) . Xx«y:/4 0 3W» 

[0 0 4 01 C©X7^ yy4 0 3JW»<D«lS©l*yigL 

ItcfcU. /\— K-T^f 7.'5'2 0-4rtWSii7-';x[Elte 
ili«7=^— S»*^S 1 /\°^->-r-pS®7-Uxiii®7=^— ? 

rm'=>n^'^my- y xjasix— sucw LTiigiis«]®J5a 

2 55C7c«t»«:?- U x^}ft<0S6*nfc^fiE7- U x 

[0 04 1] -r^tJ-Ss CcDHSUcDmiSTt*. HSM 
ic. sa^JiJlS^ia^i: Ls 9 0)86^6 1JS 

+ 9 Olgi: LTt,$f£S0!JiiRi:SB^ti«i<!:*^-SfLS 
ttn«\ X7'-y^4 1 3TCDNOtCt£;U S«SJS«t<tSS 
^*iiS4<!:*i«-SfL«:l^<*:!|9J»i**i (X7^'yr4 1 5) . 

[0 0 4 2] 01 lcSS}tglRi:B8^Jg!iS<i:*^-Sc-rSi: 
¥iJWr*nSJ«&<7)}g«tg3^4*>R^5^x-r„ I^H (e) itm 
^*i»:0!)iii«!7=-'S». PIH (a) Itm- ajglaies-nfc 

ssjsiKcoiii«7=^-5'. i^E (b) itmm (a) tt2;^ 
7E«t»M7- 'J x^SS^Jfi LT^#6n«SS7- 'J XBU 
5is I^E (f) itmm (e) IC2:^C7C«»W7- 
'Jx2fiS^S6LTi#6n«»g^7-Uxiii«x--S?x 1^1 

m (d) «i3iiii (b) (f) t^-^mLTmrcmmv\i 

SiJftlS«<0^f!)67-'jxil«x— Ji, IIE (h) lil^EI 
(d) lc2:^7cllHRW7-'JxSS**fiSLT^«rc^fi87 
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[0 0 4 3] Ell (h) ^c^il^T^ fflMlfig^X'JT'l*. 

8iiilR©JFi^3b';ffl^<i (XZIZ) <!:LT^«>8n*o d 

[0 0 4 4] ffl^fi<!:]tR3-n^L*tMii«s 
■9->:r^Ud:LT2 0~5 0iaf«<©liic1 0A<DAJgLJg 

(Dmm:^ 1 0 HA:'] LT?#fc-&t1- 1 0 0 Jg^^tt-f'tl 

*^65R«>Tt^*„ *A)l**Av *AWfteA. ^n^tlO) 

mmmmstim^^^m^m ? icni-r, x »ti*AS>t* 

A<OiSa^-a:lcfcnt;i.ffl^^i<DiFi£lflM *<sMa T« 
LfefflBHig^/T^Lv Y$|^l^*ffl>!^JSig(:&,^^LTt^^„ fteA 
S^fte*6^ 1 0 0%t^5Rl^©fflMlfii«-L3-lMSt LTffl 
l^^o •ttASffft*l*1 0 0%7-^<Tt.ft<. S 

[0045] Bl 8 lCjSi|itt]{6iJtea«?T*>*3b^ofcli^© 

EI8T1ifteASm*l 0 0%W<»:^(D*Algai 
^S'^a. 6VoTS>^t\ HI 7 TliffiASfftfl* 1 0 0 %© 
i:*©*Aig!K*l*9 3. 1%i*«„ 
[0 0 4 6] CKDHBStOff^JHtctiU^TCi. ffl^fig 

'J T' S 0 0^iijJSA-6ffi^^»^7)?4)S<7)ia^,^±^4 n 
SilR^ttJU L^<D¥*£l^ffl^ffii LfcA"!. ^■a)±ffi n jil 

fc. L^L^fii^S^S^T<7)iiilR<7)fflllflJ5)6»^7)?SS«^)[l 
[0 0 4 7] $/c. JI05l)5<E(7)JT$<IITl*. 2'^7imm 

7- 'J xs»€-7- 'J x^jftgp 2 0 - 7 ^c^5^,^T^T■p t 

(DtLrci}\ CPU2 0-1F*gT'^f5t»<^)<!:LTt.J: 
ICS* LXt^ -y y 3 0 3 T■^g'J^jIaS^^T■5 <fc ^ tc LfcA\ 
(X7^>:r4 0 3i4 0 4<!:<7)P^) Z'HS'hWM^'lJ'^ <t: 



izti LTii'-es-r L t,^i'J^a!.s*^7^^^ < r t j; < v a 

;':iii«x^-^f^^<0^$ffli^T7-'Jxai«x— Ji^f^ 

[0 0 4 8] $/cs iI©llfiS<Dfl5!g71*v ia4lC,xxLfc 
Xt^ :^4 0 9 ICT 2 :*7C«»W7- U X^SS^trd J: 
■5 ic L/c*\ 2 ;^C7i«t«W 7 - 'J x^SST-li^ < 2 :^7L 

s^ttiIW^a^7-'Jx^s^^^^5<i:•5^cLTtJ:l^ -r^to 
-5. iiiiii«)!eiMs<ofifi^nfc^^7-'jxa»x— siic 

3«fLT2^7C««W7-'JxSSiS?T-5<DlC'HijlTs 2 
:;^t!7u»l»e*l)S*7-'JxS«*?T3J:3tcLTtJ:L\ 2 
;Al7c«t»6D7- U xSJftt 2 55C7ciBt»fiDi»7- U x^Jft 

[0 0 4 9] $/cs croilSfi<7)JK!K7-li, -^fiK^©-?- 

'j xia«i7^-^ ttj* LTisiisffliftijsaa^fis LT 2 :^5iwt 

»6*)7-Ux^S^^^T3J:a^^:Lfc*'^ (7. 7^ -y 3^4 0 
8, 4 0 9) s •&fi)6B5«OS«5Jgi!iS:JsJ:t/j!a^«JK:©7- 

fiK-r«<i:-5lcLTt.J:t\ -TS+j-Sv 1219 (a) IZtUT 
J:3lCs E3«;^7^'yy3 0 6<!:3 0 7i:©PaicSii|isa] 

wsBS^trexxyya 1 o«»tts 09 (b) ics^r 

ia4<7)X7^yy4 0 7i:4 0 8<!:*An#il« 

[0 0 5 0] ji<7)j:3itLrcii-&v xx-yyaiorog 

i|ffl!lJ*iJ«iaicJ:oT. SI (c) lOT^-rJ:3«:«i|Sffl3*'J 

jiQS<7)S{i*n/ca«j*i)i»a)7-';xiii«7^— Sf (sgj^ 

-'Jxili»7^— ?) X7'yy4 0 7<t4 0 8 

<!:(7)An§?ll!:<fcoT. El (g) tt^f J:3*Siiea] 
*«MS<D]5<i;^+i/i:Bg^Jg«t(D7-gxiii«x-'? (HS^ 
7-'Jxiii^7='-'$i) 3bM#8n^c ^LT. ^n^'tltS 

xiii«T^— 5i«s^fiK3-ti. HI (d) lC/T^*n-S<i:-5^ 

[005 1] C:<7)B$(D^Elc7-Uxiii«Jx-'S»CDfiii|S<^) 
aJfeW*. -^BE^-UxiSiHiT^— S'i:LT3b^6«1SaJ*J 

4!lS^^^a^S^ (I2I4) tcJ^LT'h^tV L/cA^oTs 

(1214) «Si|iia]$'J«iS*i7oTA^6^fiR7-'Jx 

a«7^-^'^-rs5&^ (E9) tcif^Ts -^-osa^ig 

-'Jxiii«i7=^— Sii-r-SJi^ (1219) (ct,. -^fiE^-U 
xaBfiSx— Si lew LT 2 35C7clBt«W7- U x^JftTt*^ 
<s 255C7E«l»W)S»7-'Jx^«S*tT3J:-5tcLTt.* 

[0 0 5 2] ##<!:LTI211 OtcRa#ti!K*^fSAT»% 
ia^<75tgjKBS^*?>a^l211 i:3^J^;LT5^-r, I2I1«RS^ 

*Sii&6''*AT»««^a)igtt{!a^«>«T'«y. fis^aiK 
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esj§tt<©a«T^— 9 0186^6 1 ig-roiE:;^ 
m-^iai. ssitissOTMSiT^'— 5f^- 9 os*-e. 1 mr 
[0 0 5 3] s:0llfig<DfK!gT«. ^§iKR8^^^T 

[0 0 5 4] s/t. ccD^fificom^T-tt. 2:^:7c/\°^»- 

y»6+i« 2 :^C7c/\"^i-> (ift»S?) «R8^ 

J:aicLTt,J:i\ Sa5ffilc3S«tt«iJg«:23^7u 
WttiBML. c:<7) 2?5i!7LWlcEa7*-n/'c3il«lfaiJ«tt «fc 

y^i6tl«23!^:7^M•^-> imm^m ^h^^/^^-v 

t^Ttlll«llcLT^T3C:<i:*^prt6TSU. 23^7c, 3:^ 

[005 5] 2 : n 2 ^m) mmomm i 

Tlis SSiJ§^S<7)®»x— Jt^m - aSls]K?-yr. CIO 
m- a)g(2]fe5--a:fcMM!aiBi:<^iij«x— 5'lC2;^7clUR 
W7-'JxSfiS:&fi6U JItHCJ:y?56n«m = -9 0 
~+ 9 0 T-os^:7- ij xii]«7=^-'j? ^sis:7- x[h] 

WL^ IISfi<7)mjll2T1*s SStgiR©iii«x— S»IC2^ 
TcWtJtie*)^- 'J x^}ft^agLTS^7- 'J xiijfiiT^— ? 
=&f^fi)tU iI(DMSi7-i;xiiitRx-'?«-m • aSlHlg 
^■t^:^ ^:n^^:J:y^f 6tx5m = -9 o~+9 0T<DMIi 
y->J xH«x-'5' 'J xatcSffllx— St t L 

[0 0 5 61 ■r^*5-S> mi 1 Ic^-Tcfe-Plc. 03(7)7. 
x-yysoi, 3 0 2, 3 0 Slti^JlSLTXT^yys 0 
1, 5 0 2, 5 0 3©jIQS^^Tt\ X^'-yys 0 3T1# 
fcS®Jg.1Swiii«x— tc 2 ^HzTtmHi^y- 'J x^^^ 
SfiL U7^-yy5 0 4) . SS7-'JXl]fi5x— 
^-LT. m= i (C<D<5im*. i=-90) 

(X7^*v:r5 0 5) ^ m- a^K {C©0im*s a = 



K K = +9 0) ft^SA^^^'x-y-i^iDa^ (XT^-y^S 
0 6) . m - a^KT»n«\ Xx'v:^5 0 4Tlf /cS 
ii7-'jxiii«x— Ji^m • aSHeS-a: (Xx-yy5 

0 7) s CWm • a*IsH£5--t±fca»7-'Jxiii«7=^- 
^»^m= i TroSSi7-'Jxli«7=— SftLT. I Di- 

=m+1<tLT U7^'yy5 0 9) . XT^-y^SOeW 

- 9 0 ~+ 9 0 'J xiii«7^— ? jb'igii:?- 

Uxl5i$Eiii«7='— S'irLTx \ Di-y/ittms^LTyr 

[0 0 5 7] ^:(7)ll)56<D?Kfll2^^33L^T. JiiK^ 

^B$<D5aS«jmi. IIS6<7)fK!ll1 (E4lc5^L/j: 
^P-f^-V-KiraC) ^-OJIttWlittBSf 

ic. Bg^m*@^<tLs SasJg!iR^-9 0)S*^61Jg 
[0058] CIISfiCD?K« 3:^3 5€RB) HfifetDH?^ 

1, 2T(*. mmmz. ^^-^max^mmtu ^mmasL 

9 0jS*^6 1 S-r^iE^lR)'Msl*£i--B^^*i«6. 

Ls llfifit^flJ!ll3T«. SISWlc. aSfSi|&*@^<S: 
Sa^JiJK^- 9 0JS*^6 1 JSroiETSlRj'MHlfeT*--!* 

[0 0 5 9] Ctg)K<Oa») C©llflfiCDJgj|i3T-tt. |g| 

1 2[z^(oyu—^-^—\'^mtJ:olz^ lai 1 ©x^ 

yzf50^, 5 0 2, 5 0 3, 5 0 4lCJitlE;LTX7">y 
:r60 1. 6 0 2. 6 0 3. 6 0 4Cr>Wm^Bl\ T^y- 
^v^6 0 4T?tSf£:S»7-'Jxia«x— 5i*SiSSffi!»© 
t LT. I Df>/\"i:«lS7jf-t+T/\- Kt' 
-1'7.'>2 0-4F«gtC77'-1';l/'fk-rS U7^y"76 0 
5) , 

[0 0 6 0] cjtttwBS^) afflti'. mm^\t. "ry^ 

-1 0- 1 ^ffll,^TgS^CI'JyST6t^fc I D:h>/^:& 
Xti(D=jX (Ell 3l::5^-rx5^-yy7 0 1 ) . JgiK-try 
+^■1 o-3©:/UXAi 0-3 2±icjg*B<o cnic 

2 O'N-^i^S+lSo 

[0 06 11 »Wa52 0- 1 ». =ryd(.-^ 0-1«^ 
LT I D:^>/W#jl6t^«<!:v /\- Kf^-rX-? 2 0- 
4rtlC7 7"f ;MbT*-nTU>5a@7- U XHi«!x— 

a^aar {x^-vrioi) . {&jffl)si52o-i 

2 0-5*^LTlXy>i*' (Xx>yy7 
0 3) . c:cDl!iyjiA//£',BS^fiiKfl)iii«l7=^— JflCi^LT 
tg/Jxffl,S*?T3 (Xx y:/7 0 4) o 
[0 0 6 21 -^-LT. *JffllgP2 0-1 l*x m= i (C® 
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«im*v i=-9 0) tL (Xx-y/7 0 5) s 

0 4T«S'jNLf=Bg-t-fiJK<Diil«7='— 5i^m • alSIU 
(7.5'';'y7 0 6) . CWm • a SlalfS* -a-fcRg 
^Jg!K©iSi«7=^- •Si ic 2 :^i!7clKt»W7- 'J x^Jft^Sfi L 
(.Xy'-yy? 0 7) . m= i Ta)Ba&7— 'Jxiii«7^- 

[0 0 6 3] :*lCx f|iJffllgP2 0- Hi. 7.=r y-^7 0 6 

T'mcm-^y-vjimmi^-^txy'yy? o 2 t-^* 

0 8) . ■&fi)^7-'Jxiii«x--S^^^#5c ^LT. Z.(D 

^my-'jT.mmT'-'SnznLr. mmmms (i o 

gmm) ^^tO^ (7.5^-y:/7 0 9) . d fl5*5i|iiaJ*tJjaiS 

^'n^Tz-^my- u xiii«x-^i icm 2 [Hia©2 ^ArTtm 
»6t)7-'jxsss^fifi-r u^'yzf7 1 0) „ 

[0 0 6 4] ^LT^ $lJ^algP2 0- 1 ti. X9-yy7 1 

u xBiiiRx- ^ y m^wfflK^^x u yco^mmom 

ISim^©^* (Sin) :&X+-v>U Siffii!5<OfflBllfi8» 

11)0 

[0 0 6 5] ^-LT> $iJ^g|52 0-Ut, X7^';/7^7 1 

1 T^ffcffllUlfil*^a6^a66*lTt^•SL*^.^<i^:Jtt^L 

(X7^y:r7 12). ffiKftA^L#l^fIW±T'Stl«\ 

13). ■^•©ga)a5^*?T3i«iJ:ttscffiffl<Dai^D*ai 

aar^, *aH{i*^L*tMiJ-xTT-*n«; m- a<K 

(iirofiimi. a = 1v K = +9 0) A^S3b^^5^x-j/>> 
(X'r'yy7 1 4) . m • a<KT**l(dfv m = 
m+1 tLT {Xy'y:f7 1 5) . :?^7 0 6Jitl« 

[0 0 6 6] c:£DXx'y:/7 0 6i.X^<7)5ttS©ii*yjSL 
m=-9 0'-+9 0i:LTm- aJSIsHElT-Src 

U c:©fiS^Jg3K<ois]tEffii«x— S'tciy<^'-vro2 
?JC7c«»W7- 'J xSJft«5fiftTJrtiTBB-&7- y xiii«7^ 

7 - y xiai«!x— ? LTm<i&mmmm7^nrco 

7L2:*7C«»W7-'Jx^«S)b^aS*ttx c:<7)2:*7cWI» 

V x^SS<D)5S? n/i^fi)67- U xiii«x^— Ji icjt 

[0 0 6 7] f^^-fes c:©llfife©Jf5<8T«. HKW 
ic. e8im*ll^<!:U ?.S^JS*iSt=&- 9 0^6^6 IS 
■roiETJlRl'MslSEtr-yr^A^S. SSJgiiS<i:BB^JiiK<i:<^ 

fia^««^Ttotl«, coDJi^. +9osics«micasjg 



+ 9 OlSi: LTt.^ f£SSJg)iS<l:B8^JgJiRi:*''-BtL^ 
Ittllf. 7.=r'vy7^ 2-p<DNOlc:jSL;. SS«!tt<tBg 
^JgiKife^— aU^t^tWIfrtrtl {7.f''yf7 1 6) . 

[0 0 6 8] Cllj9&<^mite4 : $149^^) ^fi{S(D;^|g3 
m = -9 0~+9 Oi:LTm • aJSl2]*E*^fcBS 

ir(^^^»iK<7)l2ifeiii«x-^»{:: i /\°^J-vr-::>2:^7t 
flURW:?- 'J x3EJft«SgLTfiS^7- U xiii«7^— 5i t 
U j::<^R8^7-uxiii«ix— 5itS»7-'Jxiii«7' 

[0 0 6 9] cntcWU SIBfiOJ^JS4Tt*v ga^SiK 
<Diii«i7=— K 2 ;^i:5tMt)»W7- u x^si^se LTBS^ 

7-Uxiii«f^--Jr^f^^U m = -9 0~+9 0i:L 
Tm - a)Sl2lfc*-t+/cBa-&7-'Jxiii«x— S^^fiS^^ 

- u xisisii«x- -Sf <t Lv c (Dsa^^ - 'J X ^^mm 

[0 0 7 01 -r^to-Sv BI1 4lc5^-r«fc-5lC. 013© 
X7'>y:^70 1, 7 0 2, 7 0 3, 7 0 4 icWfS LTX 
xyy80 1. 8 0 2. 8 0 3, 8 0 4 cDM!,S«rfTt\ 

y :?^8 0 4 T't#f£:fiS^*B»©S«7^-^ 2 :;ji;7nWI 
»6*)-7-i;xSiS^l!jSL (Xxy:^8 0 5) . aS^7- 
Uxiii«J7=^— Sl^^#;5„ ■?-LTs m= i (iI©«ilJT«. 

i=-90) i:L (7.7^^7806) v Xx-yysOS 
Tl#fcBS^7-'JxBi«x-^r*m • aJSIlH£T*-1± (X 
7^-y7'8 0 7) V CCDm- a SlHie*-a-/c,BS^7- U x 

[007 1] ^LT> C:cDfi9-&7-'Jxiai«x— Sf 
7'<vy8 0 2T-g5^ajL/caSS7-';xffi«x-'Sfi;^ 
^fiKL (7.7^-y:^8 0 8) . dtltc JzoTif^tl^-^fiK 
7-Uxiii«7=^— SHC«LT«*afl)*J5£iS (I ogitt 
m) (X7''yy8 0 9) . c:©Sii|Sffl]$'MS*?T 

^ fc^^7- 'J Xiii(»7^- icm 2 IH] a © 2 ;^7E»«fcW 
7-'JxS«S^86-r (7.7^-^7^8 1 0) o -tLTv Xt^ 
•>:^7 1 1 i|5iti<o rfflBlficDliaiJ ^^Tt^ (Xt^-vt' 
8 11). X5^y7^8 1 1 1 T1#/c*iIi8{i^^A6^46e 
tlTt^SL^CMSitbiJL (Xx-vy8 1 2) . ffiBafi 

Lfch^iajWr* (X7^-y::''8 1 3) „ «Klfi6^L*tMi 
i.XTTa&n«\ m-a<K (CKDlMT'lix a = K K = 
+ 9 0) ft^Sjb^^^x-y-^^jajl (XT^-yysi 4) . 
nTa<KT-«n«\ m = m+1i:LT (XT^-y^S 1 

5) . y.^'yyso7im(Dvm^m*y&-to 

[0 0 7 2] Jia)X7'-yy8 0 7iXKa)5£lS©«6U)SL 
lcj:y. m=-9 0~+9 OiLTm • aJSEIHS-ttf- 
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0SaJ7-iJxili«x-^<i:-&fij6T*-ti. CtLic^oZm 
<J xiii«x-^i lew LT8Si|Sffl)»MS*'' 

So 

[0 0 7 3] %33. ^:collag©m^4^cfct^T. fgSig 
m^<Dm^S}mt. mmoimm stmi: (s i 2 ics^ l 

mc. astiiss^n^iu Bg^s«t^-9ojS6^e.i 

[0 0 7 4] $fcs ±iEL/i:*)5feCOmitg2, 3, 4lCt5 

Tlix lai 3, 01 4(C/T^L/cX^>y:/7 1 0, 810 
tCT 2 ^5C7cf!6SilW7- U x^Jft^tTa J: o tc LTt^S 
2^7c«t»MJ£7-'JxiESS*^T•5cfc■5^cLTt.J: 

[0 0 7 5] mt&(Dmm5) mm<Dmm^--AT^t. 
icrsfctoic. mmmc. assjtiK m-^mm 

t SS^JtJK t «BS^-r « J: a L fco 
[0 0 7 6] L^^L^A'^e. c:cD:&)£Tli. asiJitei 

* n/c<B se/ 't^' - > <!: mm/ i'S'-ytom^^m 

[0 0 7 7] ^dT. ZL(K>^m<r)WMSTM. Wm^^^ 
(Dm^T'—i' R tc 2 'J x^Jft^SfeLTS 
ii7-'>ix®«T^— ?Rf ^f^fiKL. Bg^Jg!K©iii«x 
I lc2:^C7c«t»e<i7-Ux^Jft«SfiLTBS^-7-'J 
x®«x— If ^f^fiEL. S^7-UxiiI«x-^R 

F jij:iffis^7-'jxiii«x— ? I F (omim^m&m 

IRlcSJftU C©ffiffiffl3Rlc^«SLfcSS7-Uxiii« 

7=-^Rp iB§^7-Uxiil»5^— ? ip t^SSHsSliM 

jaigTi#6ns*iK If - ^ cofflBft^ e i5s«rois]iE-rn« 



SS5*i)»<!:S9^»i|&<!:^ffiitS«3!&J*gllll»lcJ:oT 

ens* T<O^Pa*j®< -rsc i:*^T'*«, 
[0 0 7 8] WT. ^P-f^-V- h«:#SSL^6'tex il 

[JiJKWSii] c:c03ISfe<^)JK<g5Tti> Ell 5lC^-(D7 
P-^^-h^yT^-TctaiCv Ell 2<DXx'y:r60 1, 
6 0 2, 6 0 3lCj^j5LTXx >:/1 5 1 , 1 5 2. 1 
5 3 ©Sas^trtv ZT^'^n 5 3T1«/cS»«)|»©iii 

SJR«-SM5m©Iliii«Jx-^i:LT. I 
/\<i:i*Jj;73r-t±T7z-<;Hb-r« (X7''y:/1 5 4) » j5: 
tSs El 2tc^Lrc7P-^-v-h<!:lRia»tLT. «» 
Jg]iS<7)iij«7^~-'? R tc 2 :^c5L«t»W7- 'J x^g|:&SSL 
TS«!7-Uxiii«f=— StRp il<DSji7-'Jx 
S^Rf =&Sa!m©Jjiiii«T^— ? <t LT I d-^- 
>/^tm#-&T7 7"r;Hb-r « J: 3 LTt,<fei\ 

[0 0 7 9] CftiKWBS^ (ffiifi^ro^S+tifffl* 
y) ) »iK<^)fig^{*5jcO<fc3tcLTt7t5n«o \0-)-y 
/K^Xti-f^t (Ell 6ic5^-r7.5^y:/i 6 1) . ^-^ 

Bi«x-'JfR*'«SS*'aii-tv« (Xx'y:/i 62 : Eli 7 

(a) #BS) o «/-c. Sa^J&)l&€-A^L (XT^-y^l 6 

3) . ^:(D?,9^^i^slc?^^LT^S'J^5^is^^Tt^ 

16 4). I (Ell 7 

(b) #SS) „ ^LT. T.T^-vT'l 6 2TMa^aiLfcS 
SlStt(7)iii«7='— Si R tEj* L 2 ;A:7C«»W7- 'J xS«s 
^fi6LTS^7-i;xiiifi57^--jfRF (Xxy:/i 

65 : Ell 7 (c) #Bg) , ;^7^->yi 6 4Tl#rcBg^ 
*gi|«ODjii«!x-'? new L 2 5fc7cI«t»W7- 'J xaSJfS* 
SSLTP.9^7-iJxiiifSix~5' Ip -tTS (Xxv^l 

66 : Ell 7 (d) o 

[0 0 8 0] Z.<r>WSO-^):sLmm.9-^K^ 

^7-';xiii«x— Si I F \^\t.msmit.wm.9ti:.if' 

#$+^Tt^5« Sfc. C(DaSi7-'Jxiii«x-^RF 
tJ.fcO^Sa^7-Uxiii«x— Si I F 
■r«:to-B (x, y) ffi«3S<t?tlTt>5„ 

[0 08 1] ^LT. X5^y:/1 6 5T1#rcSg57-'J 
x®«7='— SiRf (DffifljJS^ffii^ffllSlc^JftL (X7^-y 
:/! 6 7) . ®Jl:^^(cSJft*tl/£:a^7-'Jxiii«7^- 
-• SiRp (Ell 7 (e) #!S) o ^fc. -^^ j^ 

1 6 6T1#fcB5-&7-'Jxiii«Jx— Si I F <Dffi«3S«^ffi 
ffiWISlC^JftL (Xx'y:^1 6 8) . ffiffiW^ic^ife* 
n/-c!«S^7-'Jxli«7^— Si Ip (017 (f) 

(x, y) ^mmm (r, e) Kz^^t^^moi^t. 

^t-^do -r^ifc-Ss Ell 8 (a) ttS^S-nSx^/UhiS 
tilS (x=rcos0, y=rsin0) ^El 1 8 
(b) \Z7r^-iEt\^ii=>t5.mmkJk (r= (x2 +y2 ) 
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1/2, 0=tan-1 (y/x) ) Ic^SS-T^jittSWC i: 

[0 0 8 2] ^LT. 6 7 Tlf/cffiffifilJ^i: 

*tlfca»7-Ux®«7^— S'RpiX7^-y:^1 6 8T 

mrcmmm^t^tifcm-^y-'j jimrnT'-^ ip 
isitiWJtaK-ST-Bs^-r^ (xx-yyi 6 9) o El 9 

[0 0 8 3] cKOJa^. ®JS«?5S<!:*nfcS^7-'Jx 
S^T^—JiRp (1212 0 (a) #Bg) J3j:0-Rg^7-'J 
xjii«x-^i|p (02 0 (b) #B9) lc3*LT2;^C7C 
»»«:7-'JxSlft«KSL (Xt^'V^I 6 9-1. 16 
9-2) . S^7'-iJxiii<!Rx--S»RpF (1212 0 (c) 
#BS) S3J:mg^7-'Jxiii»7=^— Si IpF (1212 0 

(e) #!1) *^5«o 

[0 0 8 4] ^LT. z:(01:SS7-UXii]®T=— SfRpF 
*5J:t^P.S^7-'Jxil«7^— Ji I PFiS'^fiKL (7.7^'y 

yi 69-3) . -^fie^-uxisax— sf*t5%o ^-u 

(X5^-yyi 6 9-4 : 1212 0 (g) #8^) , C 

fl)^itii«j$iJSas«tTofc^m7- u xiii^x— Si ic 2 ;^ 
7EWt»W7-'Jx^jft*fi6-r U7''yy^ 6 9-5 : 121 
2 0 (h) . El 7 (g) #Rg. E2 0 (h) =01 7 

(g) ) o 

[0 0 8 51 tjits. z:<omm<ommTf,t. RpF<i:ipFi: 
(Ti-^m-y- 'J xiil^^-'S' ICS* LT«i|lffl]M«lS^^T-:3 
/■c*\ RPF*3J:0^ I PF^^S^K-,Tfii11ffl]*MS€•^T•pTa 
fg^-UxHUT^— Si RpF' JjJ:U~BS^7-';xiii«x 
— Si IPF' (02 0 (d) , (f )#!«). C©R 
PF' <tlPF' <»:«^^ie-r5cfc3lcLTtJ:0\ 02 0 

(d) , (f) , (g) T-«x SiilBjaSiJT^TcDJSijii^ 
is r«:to-6ffi*g©*'.!: LTt>5<, 

[0 0 8 6] ^LT. c:(^2 2)i;7cilf»W7-'Jx^«S<7) 
fiS^-n/c^SE^- iJ xiii«7=-^ J: y m^(Dffl^fi!6iJx 

*iii*©ffiMfiEiJ ©a6JS<^ t X h ^"^ d © t 

X h y 5 A J: U fflBHElt^J cD?SSc7)SL^±ffi n iiiSt^tttti 
U C:cDJ4mL/i:niatS<D4aBII^»<7)3SSroiFJ^«-ffllill 
fil (XnT') i:LT3?46« (XT^vn 6 9-6) o C 

^JiSi^<!:Ba^*i^<!:6^-S(L/t<i:¥'JSlT (fflSS^) iTSc: 

[0 0 8 7] ^-LTs $t<D2;^C7c)«t»W7-'JxS«|(^ 
«5T^ti/c^fig7- U xili«7^— Si J: y 

^fc-6asti«i<^)lii«!x— Si R t.^'^^^am'Sky'-^ 
I <t:<DlH]eTtl«Ae*5R46« (X7^-y:/1 6 9- 

7) „ 

[00881 01 7 (g) TliffiBStf— j7i:LTP 1 



<!:<^<iiSBii«6^6[Hie-rn«Ae*^46«„ -t^^d-s. 
0icjjtt-5fS^4'©*iBllb°--? p 1 a)lK3^iR)fl)tii«fr6 

±.wslws^l e = + 1 8 0 • ^ TPSfflB**^ A e = - 1 8 

0° ^^f, 

[00891 LT. c o>aajS!Koiii«7^-^ R tsa 

C<©a?45./cl£lS-rtl« A 0 {C«r3tNTB8^tg!Ka)ili«x 

—Si I (Dis]e-rn<7)«}iE«tTi\ a^jgiiiiiss^JiiK.!: 

0) o 02 1 \z^(riMm^W^^7r<t. 

[0 0 9 01 CO)*^. Ba^Jg)K<DHfiRx— Si I icJtL 

T[sie-rti«Ae(offiiE«?Tt^ (XT^'^yi 7 1 - 

1) V a^fglROiii«x-^R<t^W[s]eftJS^^K* 
■tJ:fciii«7=^— Si In (1212 2 (a) fcj:t>' (b) 
#BS) o -l-LT. ctDjS^jgJKroiiiflix— Si In ^^^^ 
T2;^C7EMI»M7-'Jx^«S^]SfeL (7.x-yyi 7 0- 

2) . gS^7-«Jxil«x— 51 lNF«^«« (1212 2 
(e) #BS) o 

[0 0 9 11 *LT. C<7)!fS^7-UxjS«x-^' I NF 

t.%(r)7^.=^-^yy^ 6 5T1#enTt>*a^7-';xiii« 
X— SiRF (02 2 (c) #gS) ii^^fiKL {T.'ryZf 
17 0-3) . ^fiJG7-UxSS«7=^— Si^t§«„ 
T. C<D^fi)67-'Jxil«!x-4itc*fLTJii|g«]*MS 

s-tTt^ (xt^-vt'"! 7 0-4) . z.0:>m.«m!!i%mm^V7 

ofc^fiJc^-'JXiii^T'— 51 (0 2 2 (g) #SS) IC2 
3fc7Eit»«l7-'Jx^«S^S(i-r (XT^-y^l 7 0- 

5) o 

[0 0 9 21 ^LT> c:<D2:^7C««fi*I7-'JX^»<D 
fit*nfc^Bg7-'Jxli«7^— Si (02 2 (h) ^m) 

^»<^3iSOTlSl**aMfil (X=I7') <!:LT3?4&« (X 
T^y^l 7 0-6) „ 
[0 0 9 31 ^-LT. Xt^-^^I 7 0-6T^§fcffiBIMi 

^5^4i)^i66tlTt^^L^l,Mii<tJ±«L (Xx->yi 7 
0-7) . fflBIKl!b'^L*LMiJ.X±T-»tL«\ S®*giS<!: 
KS^JgiiSiA^-SfLfciifiJWr-r* (X7^>y:/17 0- 

8) „ *BM<ift^L*t^filJ^^TT'»n^#v ssf8«tsa^ 

^giK<t^*-i!^L^t^<i:^taJ»r■r^ (Xx>y:^170- 

[0 0 9 4] tjits. ^(DmmcDmmTH. rf ^inf<!: 
<D^fiE7- xiij«ix— si icmLzm^mmm^n^ 

fc3B«s Rf *5J:0^lNFl::?*LTJHi^*J«iS«?ToTS 
«7-'Jxia«7=-'SiRF ' fc<l:t>~B8^7-'Jxiii«7^ 
— Si Inf' (02 2 (d) . (f) #M) s COR 
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f' iliNF' i:^-BlS.-t^J:^\,cLZ'^^l\ 02 2 

(d) , (f) , (g) Tit. m«iimiv^z(Dm«s^ 
[0 0 9 5] Sfc. 02 1 Tit. B8^*gittroiii«T^-^ 

[0 0 9 6] [jiss©je^6-i :m9f6B^ im<mm\ 

1 6lZ^^f^7.y'yy^ 6 5~1 6 8) „ 
[0 0 9 7] ZiniCJ^LT. lll5fi©H5^6- 1 Tl*. S 
ig7-UxiS«7=^— JfRp fccfet>"Sa^7-'Jxiii«!x- 

^ I F ^^:^^Ltiltla«]^|Jjias*^Tt\ c<ossitii«]$iMST3r 
nrcwmy- o xb^x— r Fife J:o-saa v- u xii 
^7=-^ I FL^i=•^t^T. ^-o^fflps^iffii^ffli^sic^ss-r 

So 1212 3lCC:c0li^iD7P-5^-\'- h^-zTRfo 

[0 0 9 8] 01 6fC5^L/c7P-f^-\'-h<t:it«LT 
5i-3b^SJ;-5lc. C0j|Sfia3?^^7t*. X7^"y:^l7l, 
1 7 2«<^tI)aU Sii7-'Jxjii«x— JiRF *><fct?BS 

^7-'jxiii«7=^— 51 1 F icnLzmmmmm^'iT^^ 

(Xt^-vT'I 7 1, 17 2). C:cDffi1ii»*MS*n/c 
iJ xiii^x--5' R FL*5 cfeO-S8^7- 'J xjii^x 
-• I FL<^i^«^^ffii^a5^t::^SSLTRpL*5J:l>' I PL 
(XT^'^yi 6 7, 1 6 8)„ 
[0 0 9 9] iI(D*B6(DJ^«l6- 1 iCcfc+ltf. Sft7- 

'Jxiii®x-^»RF 3o«fcl>SS^7-'Jxiii«7=— ? i f 

[0 10 0] JIflDll)Sfi<DJK!g6- 1 Tli. 

-Uxai«T'— ?Rf *5J;tf!!H^7-'>ixiii«x— 51 i 

fcBii7-UxSj«x— RFLfcJ:tfM^7-Uxiii« 

uxiB^x— s^rf isj:xf?!^-^y-vi:mm'r—st If 

*nfcM^7-|Jxiii«7=--5» Rp fcJ;t^gg^7-';x 
mm'r-'St I p tc«Mffl]*iJJl|iS*tToTRPL*iJ:t/ I pl 

[0 10 1] c*ssa)?g(ii6-2 : mi 051^ (jiinffl] 
s&j+ffiffl®??^ (±) ^mmcnif?>) ) sififi<Dfl^!iS6 

tilfflfi365^t*^#$nT0^-5B«7-Uxiii«ix— 5« RpL 

3R*«ffi«l?Slc^«SL/-c (E2 SluisttSXx yT'l 6 
7, 1 6 8) o 



[0 10 2] ZinicWLTx 3l)SScDffJ«l86-2Tli. *i 
i|iiffl]fyjlttS*nfcBa>7- U xiii^x-^ R FL*3<J:0-'f!8 

^7-'jxiiiffli7=-'> iFLt^J^Ls tn'^ncDHLmo^^ 

FL' - I FL' ) ^atht^o Z(DRfi . I fl' l^"^^^ 
[0 10 3] 1212 3(C^L/-c7P-^-\'- hiilttJLT 

!i(omm(DmmTi,i. xy'yyi 73, 

1 7 4 *#)!lP SiitSffll*<JiQS* 'J xiii« 
X— 5iRFL*i<*:y=RS^"7-'Jxiii«7^— 51 I FLl::i*U 

^m^l^i^<D3i. (Rfl' . IFL' ) ^titHLtzoXT. 

{X=ryy\ 6 7, 1 6 8) „ 

[0104] c:©llifi<Z)JKJll6-2tcj:tilf. St0ty- 
'Jxiii«x— SiRf fc'J:U^KS^7-yxiiifiRx-5f I F 

[0 10 5] J5:J>\ c:OIISfi<D}g!ll6- 1 Ttts 
-'Jxiii«7=^— 51RF *5J:tfS8^7-'Jxiii»7=^— 5» I 

tcmmy- 'J xii^x— 5^ rfl*5 j;tf,Bs^7- 'J Jimm 

Bl«x— S»Rf JJJ:U=BS^7-Uxiii«7^— ? I f ©ffi 
fcSS7-i>»xiii«7='— 5iRp JjJ:tfg8^7-';xjii« 

ttJUU RpL' 33«fcl^ipL' ^^««J:3^^:LT'feJ:^,^ 
fiU c:cDI|]5SiDm!S6-2Ttt. fflMfiE^x U T'OJS 

ffiMffi (XZIT') *?R46So 
[0 10 6] (II)SSCDJ^«II7 : mi 1 (SiilS«]M+ 

tiiffiJiL) ) itss<7)ffjfli6-i a^7-';xjii« 

x-'SiRp J5J:t>Sg^7-iJxiii®x-^' I F lc34Lli 
4S«l*J«lS«fTt\ C <^lS1iitt«|iiJjlliS* n/cS»7 - 'J 
xiii«}7=^-'5tRFL*5J;tfFS^7-'Jxai«T'— Sj I flIJ: 

[0 10 7] CtlftJ-fLT. llfif50mili7T'»v S»7 
-Ux®«7=^— 5»Rf 33J:tf,B8^7-';xiii«7=— > I 

/csa^- u xiii«iT^— Si R F ' *5 cfeif!s^7- y xa 

Wiil'JSQS^ti/cBa^-UxiiitfJT^— 5«Rfl' *i<fctfl!a 
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^7-|Jxiii«x--S' I fl' ^!:ol^T^ ^coi^ffilS^ffi 

r^Tom^^ 1 <t:-r^}sitiiffl]»j«ia<!:-a-r\ i o gsa 

10 1 0 81 El 6<Dya-^^-htiiMLZi^tf^ 
J:3lc. c:©*fi6©^JgT«. Xt^-^^i 7 5, i 7 
6, 1 7 7, 1 7 8^'(\fjllPL. lE^7-';xiilfi^7^-'5' 
Rf *5J:l>B^-&7-Uxili®x-^' I F i^^LTmm^s. 

5. 17 6). C©ia*ifi!6iJOI«**tlfcg»7-UX 

mm^-^fif ' JJJ:U-B8-&7-'Jxiii«x-^ I F ' 

^^:3^LTlil|s«]^ysaa*^TU^ (7.x'y:/i 77, 17 
8) , ;:(om®mmmi^titcsniy-*j j^mmy"-^ 
rfl' fc'<to-'B,§^7-ijiiiiSix-^' I fl' f^iffiti^^ 

ffii^ffllSlcS^LTRpL' *5<fctf IpL' (.^'ry 
T'l 6 7, 1 6 8) „ 

[0 1 0 91 C(DllfiSrom!67tcJ:ti.if. a»7-'Jx 

iii«7^-<5f Rf J5J:W,§^7-'Jx®fi5x— ? 1 f i^M 

ffilSI tf--? *:*46«IS©1S|[6*^|Sl±-r «, 
CO 1 1 01 iBU caym. 1212 6lOT^-rj:3tc. *iK 
'J T±7:Um^ tf— ? i: LT P 1 . P 2 A^tilil L 

So coifSmi^-'^P ^ , P 2 cD-5-5<Di ^x-^ 
5Q.S^^7-5 d J: oT[alK:^lRl«^A6fclH]Krn» A 

-^p 1 t}'^iEm<omm\:f-i7 tmmttitnts Eiicfcnts 

A0 = + 1 8 0° X TPH<ii«««Ae = - 18 0° 

■To 

[0 1111 il«D*fifiiO«Hg7li. Mli7-Ux 

mm^r-'StRf *5J:0=»a^:7-«jx®«7=^— ? 1 p (ts* 

©Siitistt3*'JiasT*-n/caM!7- 'J xjnajx— ? r fl' 
«fet/,Bg^7-'>»xiii«T^-^i I fl' <^i^fll3S*fiiffifll3S 

T^— S^Rf ' fcJ:t>~,Bg^7-'Jxiii^x— S' if'cDm 

/cS^7-'Jxiii«7^— S'Rp ' JjJ:0=,Bg^7-'>ixiii 
«x-5Hp' lc«i|ga]{t'J5D.S*tToTRpL' fecfe«= I 



PL' ^i#Sd;-5lcLTt.J;t\ 
[0 1 1 21 C3ISSi7)iFeje8 : (ffiifi^iD^S+tiifflM 
L) J llfiS<^fgltl7Tl*. SS!7-'JXiii«x— S'Rf 
fcJ:tfBR^7-'JxBi«T'-^i If »c3>fLTttfflfiK»* 

L/C 5 jlT■^iltiffl]*J^!Qs^^Tl\ z. (Dm^vfi^mm 

*n/cSfi!7-uxiii«7=— Rfl' 

xSHlix— I fl' lcot>T, ^-tOffiai^^iffiffiiHI^lc: 

[0 1 1 31 CniCS^LTv ll)S(!CDJ^^8 7«s 
-Uxffi«x— SiRF JJJ:tf,BS^:7-'Jxia»7=^— St r 

/cS^7-';xiii«7=^— SjRf ' *5J:t?S8^7-'Jxiii 
fiR7='— If ' lcoi>T. ■r^*>-e*ii|@fiE»*-?-cD«* 
<!: LTffiffi^»®*')b'<l»*? ti/cSS-7- 'J xiii«x- 
■JfRp ' *;J:t>fig-&7-'Jxiii«x— ? I f ' ic-pi^ 

[0 1 1 41 El 60!):7P-^i'-h<ktb«LT»!!)^S 
<fe-5lc. CCDSIl56(Df^jtgT1*v 17 5, 1 

7 6*^^^lIDU g^7-Uxiii«x— S^Rf Jiil^Sa^ 
7-'Jxiii«7^— Si I f lc35tLTSffi^^*<0*S»tiS 

(ffifflfigi^^:^? V) L (Xt'-vT^I 7 5, 1 7 6) s 

Rf' *>J:tfSR^7-'Jxiii«x-^i I f ' 
ffiffi«S^lcS«SLTRp ' *5J:tf I p ' *^«S (Xt^v 
:/l 6 7, 1 68) o 

[0 1 1 51 z:<^iiss<^)m!e8ttj:ti«; ss^-ux 
iai«7=^— s» {Rf ) *jJ:tf!!a^7-yxiiH»7^-^i (i 

^ «?R46 s Bi<©ttiiiiA'«iRi±-r s i t^ -5 jftSAMf s ns o 
[0 1 1 61 \MS&(mm9 : mi 2^0^) %m<mim 

5~8Tli. 7.^'vy^ 6 9 J:yiH-6CCXx y:/1 7 0 

[0 1 1 71 r^fc-S. 016. E2 3, E2 4, E2 

5, E2 7lCj3tt-SX7^yyi 7 0«^E2 8 iCS^-r J: 3 

fi^i^46^466ti/cL*tMil<i:ib«L (Xx-vT^I 7 0 
-0) . *aMfii*i«L^^,^filJ:yt.:*:*t^«^^c^*il•B^^: 

17 0-9) o unicMLT. *iSI<iA'!L*l>'filJ:yt. 

T»S i LT. -y y 1 7 0 - 1 W»©fllBH^'N5« 

[0 1 1 81 C(^|^Bfi<7)m!!g9lC<l:n«\ ffl,B8^7- T— 

6n«o cnicJ:yB»*Stti!!S^*8ttt«<^-rSJS 
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[0 1191 

J-X±lttB^ Lfc C <!: )5)^ 6 0^ 6 J: 3 ic* 
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